<19)H#H*BW (JP) 



m 



02) & m. n rF & m ca> 



#^F8- 507671 

(43)£^B ¥«8^(1996)8^13H 



(51)Int.Cl. c 
B 6 0 L 3/00 
11/18 



S 9131 -3H 
A 9236-3H 



F I 



s&gfeg mis* ^mm&mx * 52 h) 





wmm -516103 


(7i) am a 






(86) (22)fflSB 


2pf£5^(1993) 


12£30B 








91505. 


(85)ffllRSSiaB 


¥^7^(1995) 


6£30B 






i 3601 


<86)Hisai»s# 


PCT/US 9 


3/1 2 6 7 8 


(72)Sg9t# 


5*W D/t— 






(87)HIS^B8#^ 


W09 4/1 6 


3 0 4 








91107, 


(87)H|g^BiB 


¥j£64£(1994) 


7 £218 






D— H 610 




(31)fil5fe«a§SS^ 


0 7/9 9 9, 


4 9 1 


(72) &mm 






a.. 


(32)ffi5feB 


1992^12M31 B 










91107, 


(33)«$tefcfe§gB 


*S (US) 










1782 








(74)f$gA 



















(54) l&mo&m ^Kx^;^-K t j8jfi£^rs*p5©fc«)CDx^;i/^— fl^s^x^A 



(57) [£ft] 

* wan s nfcx^;w4=-K«i85«^^rs4s<o^Moa 

fc^-;? 1 2 fe#tT*p*$?3.— 0 &A«T-5. A 
";f'J-t>ti8, !St>t2 0, Sffi-fe^-y-2 
2, iaS"fe>lJ-2 4, 2 6. 2 8, 3 0, MS-fe>U"3 
2, Ti7-feJP^-^3 4*i^^-yy 3 >M 
3 6 ©-fe>-9-#. v-X^AtCWW^^^-^ 

W©*K 1 1 3 nffiffg*. ^IB^X^A 5 

6, MI5l^fA5 8*3«t^*ISffl©^g^SB 
5 4li, X^=?-ffi'jK->X5 1 Afc±-3TWffll$n. jg 

ffttiB*«fcr«iSl^-t;y—>3 >iiWBjB*5'xy-A«t»fc:* 




O 

o 



-1- 




(2) 



- 5 0 7 6 7 1 



-2- 



\ ■ 

(3) »f¥8 - 5 0 7 6 7 1 



-3- 



(4) HP 8- 5 0 7 6 7 1 

o 

l^^'yr^fl^f Alt $^yrU-?EitIi 

*LTV>5 0 r.ixe>WV^^-AO^Jtt, y^-'J'N fDV hT-1 988^11 

J! 1 3~1 6 B KM £ nfcltfi^^^^^ ^9 $ frifc "fcqtfj^ s> T" y — w 
I^ri^" T*C. C. ChaniK. C. Chu\z.&Z>mXks 1989^2^27 0-3^3 
B K: $ «>#>*NSAE, D6troit©SR^»i:S^#"e«*$ttfe "E. V. 



-4- 



m 



(5) 8-5 0 7 6 7 1 

m(DU&&Wi<DMk LTYamadatDT^ ]) xmWo. 4, 926, 336irMeuki rchner04. 
984, 168£Nimura&<>;<7)4, 992. 997£Moroto& £f05. 121,326^&5 0 IWi 5 ft 

<5 o 



-5- 



• 



(6) 8- 5 0 7 6 7 1 



-6- 



(7) 8-5 0 7 6 7 1 

o 

m 2 fi x *f 2fl-^ * p =i ^ h p — 7 Mt5x^/^'-fl-> 
-r J* cDH Jfi^iJ cdB§[H T 5 c 

1213 a £ 3 b «\ a*A/^-flWfi» <t JSE^Sriljig-J-Sf 1 *;* h • 7^ 
^^W <Dtz#)(D* Pgjf <D^p y ^Bl-CfeSo 

ei 5 a £ 5 b «: % iite^e- Koafiwo7t«>oittbBi-e«fe5 0 

m 7 a £ 7 b fit, ffii?^^i:/^^7" y ~ • ^fAirf-f 

121 8 fi N $Rt^Va V ■ -^fAix^- ffa^^r-ASritilS-t-S 

HI 9 all, + — k^*/l'*—&mi/XTJ*&m&'tZ>mtimx~*>Z> 0 

i^Jl^^^V^^i/^^^-ra^^/^^-WSI^^^A (ems) roli^T? 
-f- e ai^/udf— fl^fA^^a- ;uiOfi % -r>f * p =^ h p— ^12£«| 

%mffi<Dm*<Di/XTj*&fflm^z$Y&=t->i?^b^&b vx^a,x^^> 0 mm 

tzm^ZtiZMMmxte Intel Model 196KR7°nir £*lTV>5 0 ^4? 

Igfty^n • T^ir^lE'l«^« (NVRAM) 1 4 £ &ffi LITffl IStS^B (ROM) 16% 



-7- 



9r (8) 

6 0 mz-g.KmmKm^btizz.oiz 



#S¥8- 5 0 7 6 7 1 



n - 7 ffl^-fe >f-28 £ * jfi£-tr Vi^30 i: 31^ir ^32 1 MJ£f+34 >T ^= 
EMS iilfe^SrSl^saitgfi, »T^i?W-^ ■ ^^38 £: 7* U*-*c • 



-8- 



(9) 1#*sp 8-5 0 7 6 7 1 

teim-tz^r—* • ^fn-^54£^-A,-ev^o ?m<rmm (hv 

->fy -i^SSg^- — yutfs EMS! fc(DMi&n t^^ri £rfg ft 5 <t 

£ 0 IR LED66^^^S^M7t^'1'^^^^-^i:IR^W^68(^5/x!;- ■ 

Hs^m^-^^fi, ^ prte^^Bflg^^aHE^d^ b ^a^ ti^v^t ems 

CiotlT^o W^nny ho-7f±, y — (DIM ^/u#iftCD lift 

ps^^m^trx-^ «t 5 tcw«istL5, *»]OT^ti5^^r y — sterna 

ft, 1984^^McGraw-Hi I l^b^fJ^tvfeLinden, David^ "Handbook of Batteri 
es and Fuel Cells" <7}14K79frg ~14K92frB J^J^$ jxTV^So 



-9- 



(10) ^$¥8-5 0 7 6 7 1 

oj^± w ^ -r ^ffrj^gj©^ bj&s ^^-BTjg * a & MtM-t z> Mm<Dm 

jl^^Oiiiffi, i^y T/U • ^- h70S:^LT^7 :: '-i'^7 B ^^44^E.ojl 
te^JMIg/O^^-y ^M^l/Otf?— h72^fp]ttT^^ ^ n = >- h n — 7 
^ J; o Xftt>tiZ>o T t> ±/u • ^Via38 t ^ 1— ■ ^^VMO{ijlte^0J^|g 

o Sffifc0^£ft3lltt0!l<Z>»£\ rtbb<7)2i?^^f±, SCROLL^-, ENTERS— 
% NUMERIC^-, ESCAPED ytttEXIT^F— ***LTV^5 0 £ ^ibtf^-fg 

e/^v^A • ^ s/^aSfTfrtl/So ^f^^t^Of^ ^^Wtt^o ^312 

^^A-ef^sb-rsc to, mw^awac&^^a^^^^a— (-mux 

ltl$^5W^Wi4i5 0 NI*-KJi, jHE^j&s^— (D^^^^^Jf L 

sat, MJy twists she*— k©»#£* ^m^m^m^t, ^y^v- 

<D%M>-?&>Z> 0 Ztib(DmmiZ. s/^314£316£318£:320-e*tIg£*L5 



-10- 



(11) #$¥8-5 0 7 6 7 1 

^7ACffl|iS:4t5 "a^*,*— b" (E) K«r*fc*3. ytzmz. 
2x3 EXPERT MODE^-^-fi, Hs^^n y ^324£M £tt5B# 

:/Wa>£JE&pnigfc:1-5o y*328 -e*$;h,3 CHANGE BATTERY MODE^^^r 

^stm^^jE-rs w i $r"5iHg^-rs 0 :x.3f b • ^— kt*^t*# 5* 

i^li^n >>^330T*TO$nS MEMORIZE TRIP^ — T*fc «9 , ^IliiEMS^ 

, ENTERS ^^^if-ri:iltR$nSo * = 3. — tfS51^£ ttS t , ^^-^ 
■£>tt6tB«\ SCROLLS ^^Srffiv^T, ENTERS * ^^%M$^Lfc^fgT'Jf LT, 51 
9l«:tt^*TaiR$*LSo «*©ttM&MBJ&LT, ^-^a^fl, NUMERICS 
^ ft- bttS «k 5 fcLT-fey b • y -f~ZW& ^5tl©ii 
T*il$K^^4-x.^tLS„ ESCAPE^-f±, SPE^S** = 3. Lt^Cil 

PREDICT RANGE^-^-fi, iltRB#^ N i/y-X©SiH % i"fc;b*>s "xx mph 
"^ihiriitT" % "xx mphT?aS" , "xx mphTPfctE" , "xx m 
ph-e— 3e©*U5«*5J:V«iS" i: 9 o^T*i2tt$tb5 b y 

"ffittiifr" ^iltR-TSi:, EMSfi, NVRAM/^b "&±bmft n Zkmz. 



-11- 



(12) HS¥8-5 0 7 6 7 1 

$ti51fJi:iiitT©^frf-^iiWbiWr#91»^ 9fr (SFUDS) 

b n «B#r^ <d mm t vxm&fr b ^n^mmm ^n-ji-r 5 ^ & ^ e m s ^ £ o 



il&^tfsPREDICT RANCE* a»fete«©te<0»^B t > fE'tS 

^-^Srilte^SA^b^^H«^b^v\ M*-t£. mm^tf*~~-X "xx m 

, 20mphOftjg:)giti80mph(DSS;M^^§tL5o ^-^-CS^^ti^tti 
iSAttx f7d-;uM, ^!l^f^30mph, ^fcttEMS <D»*lfcJ: oXSUB $frfc 



-12- 



(13) ^¥8- 5 0 7 6 7 1 

r©t/^TA^ffi$^TV^^yr!J- • ^f^i$l^f^, Argon Na 
tional Laboratorytf^jfcyi^— • v^x AlfBfcJ: oT1990^6 »c*a$ttfeW 
. W. Mari\ W. J. Walsh, P. C. Symons^i SDIANE^— v 5 a ^2. 1 <D=>-<- if • # 

SltfS/N'yr y —#t£<73fc2£>CQ-^ ^ p n >t°^. — ^ 77F 17x7^5"^- 

±&mzm^mffi^Mzm^<RMSKfcznn(D&&n y mtum "xx m P h 

PREDICT RANGED -^-/^bf2tt#r^<7) h y ^^lolrl^tSi 

xf»oTV>5yyy-^^^T 5 zlHlT^T-r5" fcfc5„ r. ^ MiHUP 

PREDICT RANGED =a-t»lt5EMS©»^0*S!«l4:^o ^7 AOSfcixBI 
36*1214 aHb (I0^$iXTV^ o :<D7n^7A- 

*/—>r^-*<n s f—* • ^t-^yhli* 1 y * HcHI^£;ftTV^ 

WKiPREDICT RANGED —^ — ^^^i" 5 0 EMS^^D37fD-7lt ftJ 
W # * ■ ^#¥U ^ n y * 41 2 ^ J; o T HI ^ $ *t 6 «fc 5 m 1 0#J£A K *f $ frtfc if 



-13- 



(14) #$¥8- 5 0 7 6 7 1 

EMSIt Sif^^E— K«r#^ h (Nl) KiC, 

n ^^412^M"9 , ^ * n ^ > h n -7 ftESCAPE^r-^n y ^418T*f£;ftfc 

^r- K^-fey hi"5 0 ESCAPE^r-^^$^fc^— -C^VN^ N vOnny^ 
-^teSCR0LL3r-^:/-n V 1 420T#P £;ftfc^<t* 9 *^^"T SCROLLS— 

-^*^-rSfdfe^l!ji-S 0 SCROLL =¥-7)^ SftfcV^^ofc*^ EMSftNUM 
ER I C3r- ^ y n y * 424"Cif $ ftfc fl> if 5 5 . NUMER I C^r — ft r <£> = ~ 

- ■ /N^-yCfSli^V^, &^-2$#$;h,TV^:!©£\ frHMfgft, 

1/ CENTER ^-tfoSf p - , 7 7t^Mlftot, 7n^7A(t :/u ^426^ 
ii^x ^7^-^ i i j SrOfc-fcs/ h"i~Z>o "^J * D h 13 — 7ft, 
1 "C?fc»£;h,** n— /u^tLfc^^^-^^ =3.— (I.i) <£>7^§T?^^U it 

t5„ M;ift\ ■ /K-f^^TjM-^- (1,2) -C?fc5®£\ f^x-fis 

-(-ft "xx mphT-^S" ^ 

-To L*»U • (1,5) tfeSi^ x-r^W 

y ^430»wASo ^ — — ■ ^ >^<D 2#@cD-f y ? 1 
LV>$§£\ 7^nnyfn-7ll ¥U3fr7n y ?432iZ.m/vX\ #*^*¥£ 

^ftSCROLL^-CTJ^a ^434T3f $*Lfc7><Jf 5 fl>SfcJ£-*"5o SCROLL =¥-7)5 
jf $tLTV>^4&^ % p<-^- • -K^lsf i (D2#gcD^ / >-7 i 'y^^ft77'7^^tb 
f^**^a.n 7mit)^ns/^436T?*iJD$H5o # * ^ hflM&s ft£ (x) m 



-14- 



(15) ^g¥8-5 0 7 6 7 1 

MPt?.^, ^n^7Afi % ^428<DA^*V ^ h BHIot, fr^ 

ENTER^-^W^^Ttil^ 1 ^LV^^^£^i-5*~3-£5iiRL 
lE'tS^M^^M^x^^^b, SFUDS^-^SrilflE^tti: LTSUE 
a«»7t5t, "-ffihiriitT^tQH" ©f^^yWtt, ^py^440tcBI^S 

5o ffJhiriitT^lHl^FoaE^^ESCAPEdF— *s^p y*444Tfcffl$*LfcB#fc«' 

ENTER=¥-^#£^TW£7^o7t:|§-£\ :/p s/^4367?, ^7 -MiESCAPE^ 
y*445Tff£;h/CV\fca»£5a>ife5£-*-5. ESCAPE 2>s J¥ £tLTW<£ 

OT\ 1 (D^-^— . ^^V^tc^j-UTS^^^V^NUMERIC^— fcftS, ^^LT? 
, mwm&te. :y*432^M£*vC, JEtcsK^^sifSttS^irSr^Oo 
ESCAPE ^f-asft'StL 5 ■ *V ^^ttO^Uiry h ^p^ 

-fn y ^430^H<9 . ^-a-- ^y^(D2SI©^yf ->^^^ 0v 2, 

>-#}f $^5^ t£#o 0 ^>^0#^rt^£;a&vv|§-£\ /D^7 i^ftij 

f* % SCROLLS— *s*f$tt^^if5*^n y^448-C*3£U, ^ny^4 
50-?* • y^WU A**V>hBIIIot, ^(D*-3. — 

SCROLLS— aMfStbTV^ftV^^ = > h o —7 CENTER df— d^^n 5/ 



-15- 



(16) #*?8- 5 0 7 6 7 1 

7 452"eJ¥ ZtHttiiZifrfcrn-i-Zo ENTER*— jJSJfStLTV^fe, ^p^TvWi 

$ titz <h J£ £>ftM4 tdggjE-f 5 ^fr^I |g4GS & ~? p 7 * 456 £ HI ^ $ fi % 

i9i:^^5„ «»Jx.ftf, • jK-O^^s "xx mphww^v" * 



ENTER*— tf^^frTV^&^ofc^-^ ?>f * p = V h n — 7 ^ESCAPE*— tfS 
7*n s/^458Tif $tbTV>y!:i:^-t-5 0 ESCAPE*— #$if£;ft, TV ^c:!i|-n\ 

ESCAPE *— #7* 7 * JU h \Z. J: o T Jf $ tit V > ft o % Jf £ ttfd * - f 4NU 

MERIC*-T&^ 7*oy^460fcH^$*LSi?.^ ^it^jt^^P $ - 

<D h V y7*03WRSr#*i-S 5»^UV>»^ % ■7 B p^7^fiHl4 b<7>A;^^ 

SL, ^^^3jS60S?J^rt^$HTV^jfev^-a- % 7°n7'7A«:A;W-f >" hAH 
I5o ^^sflFSfrLS v^nayfn- 7 fiESC APE*- ft fc 
5 3&»7*n 7^464-e^i"5o ESCAPE*-^ ^tiTVNfcm-a-. ^m-i 
»»ffittAy33j<-< ^ h ^ST-ftV^^ 7°D^7^it NUMERIC*— 

ASJf$JxTV^36"-if 5d»7*a 7^466t?^^-f-5 0 NUMERIC*— A«Jf $jxTV^/t» 
3\ IStS^^O h U 7 J li> :/P7*468l::|II^£ft5«fc?&::LTii;tJP£ 

•v^^c3^^hn-7 CENTER*— fi^P 7 7 470"Cj*P $ ftfc <b t % 7 

^^7°w-r • *7 y->-±^mft5^fS£ft;fefBit^© b y 7^aSB#^« 



-16- 



* 



(17) 

— 7 



»S?8- 5 0 7 6 7 1 



^LW|§£\ EMSI1 y^476t?^lfy— ^— • WfA^f-^H 
SELECT DRIVING MODE^-^-tt, 5IiS#as*Pn©iHEI$K:EMS ©. "fiSSFtt 

tt5, — $I£LT. EM S ^ n a y f d - 7 ^|V^WI^*t^ 

160i|©Hffi^BI^$tL5ES5Wll¥7*— htf>4§£\ l/O^-f^UEM 
SlUot $ ft 5 HVAC > ;* T A (1 . J&#MDbft5* T?#f£»4KJB 1:45. 
55^ (£fcfiftb!UO EMSfiMs^l:: "JS«:##±»f5" £ 2 ^ 



-17- 



(18) #$¥8 - 5 0 7 6 7 1 

tiZ> 0 wi&<D£?\z^ SELECT DRIVING MODE* ENTERS* V£*P 

^£*¥U ENTERS* ^&}fLT, 8ft Tfrfc>*L 3 » **WoHlfl|ffi|© 

H5 a i 5 b«:SELECT DRIVING MODE* -3 — ^P^Sl/n ^7 5; ^©jffi 
^iH-efe5o SELECT DRIVING MODE* — :* n 5/ * 510KID^$ «fc 0 \z. 

o^hD-ylt tff^&Wfe'?* y^512^EI^$tLS J: 5 f-ft^tWcif 5 

^D3yhu-7|j;, ^uy^5UX\ ESCAPED— &ft£tl,1tl? U SEL 

ECT DRIVING MODE* -^-^Tt5 £ , ^^P=>yhn^7li«©»l 

SCROLL ^^^s^o y?5W\cm^£thZ>£ 5 KVXW£inZ> t, ^<D*— 3. 
-DISPLAY VEHICLE STATUS^, ^ 518^121^ £*b3«fc 5 l:**S^5. 



NUMERIC*-^ 7** s/^520KE]^£;ft5 J; 5\zft£frZ>b. Atlte. NUMERIC 
, ENTER*— *s j¥$*vr N 5HE#^J:5 "iSE*— K&»ft" o^J^Sr?t^4?)5 

LT?t^$tL7ci^-^* =.3.— rof-c *7"U"f ^ 2 ^IH^$*L-C^5 0 
r^ff^L, if Saxfcjtf^aV/n s/ ^ 528^0^ SCROLLS ^^T? 



-18- 



(19) HS¥8 - 5 0 7 6 7 1 

fo^^i^^tt^o SCROLLS ^^Jf$tLfc»^ % ^-^--^W^fiy 

SCROLL^r—^Jf ^tl/TV^^^^ofc^r^-, ^ p = ^ j, n — ^ CENTER ap— tf* 
y ^530-CflP$ttTV^^ir5^^i-5o ENTERS- & W LTtf5 i , 

2#@tfM i^xy^^^O lc^LV^^ % W ^ n = b a — ^{ijlte^— K£r 

^©2S@©^y7S'^^!JS 1 L.V>»£\ W ^ nai^ ho- 7ttSHE*— 
KSr^n y * 538 mgl* 3*1,5 J: 51- "tti" l:tyht5. ESCAPED- jjs^o 

DISPLAY VEHICLE STATUS^ tt5HE#*s EMS (D^r-ZXt) 

tmft<oftm*%m*tz>^b*-*im\zirz>o 0*1 x. center ^^^St^pltdi splay 

VEHICLE STATUS^^liR-r^i, l*3*B£*H&£» ^^fttaflf, *-^?fiS, ^ 

/<yf y — ■ >*y*tt3lc9l#&3^ *5j:t>\ rne>o^7^-^^bEMSt J: 

DISPLAY VEHICLE STATUSStRtt, -fr^^a. — 1 o£fcfcMS8fe©^$ 

^fctofc^ttSCROLLtf* ^Srif i-iff t>ttSo 
CHARGE BATTERY^ -^-tt, iSte^iSEMS ldfraStt5^5«I^IWSrJS^i-5 

tts ^^y^u— • '<v?<Dm&iz.mM,x*3bz> 0 ^:x% emsh 

jtm^ffl -c 1 5 n#ra oft $ ks^v >t , m^hfh^^ta^ %mttKx # 5 . 



-19- 



''^^ (20) 8 - 5 0 7 6 7 1 

ENTERS LT^-f^ • ^ = a. CHARGE BATTERYftltgSr^i:, 'Vs^y 

-^xxBtp^m-rs" <hVN5^P^b^mns 0 she^m*. numerics ^£ 

BffiE^J: ofcft-ft, M&^IET?#£o ENTERS yftEMS ©5fe«fcftJB-e 

El 3 aKHH^tbS «fc 5^, 3tm^HI ^CHARGE BATTERY^ — $r^~ L-TlxAf: 
LlfcflK, EMStt^yxy-^ffi^tii^gli-StilSlSr^-^Sfefc^VEHICLE ON 
CHARGED — 3.-332 4- x. So /< n V — ftttJ ^/H^T-TS t 

, CHARGE COMPLETED^ -a -334^, MAIN DISPLAYS — ^ WAS ffirfc, ft 

m&<D£o\L^ EXPERTS -^-322^^ LXAtl Zti*L^*rX'<— Y ■ 7<~c* 
— 31te^^«tSEMSO^JEtM^^TSg^-rSo SET TIME^~^-te 

ffilltS. CHANGE DISPLAYS a -^SELECT LANGUAGE t SELECT UNITStDU"^ 
-^-^RXtg^-rS 0 E^t— KO SELECT LANGUAGES — fi, >>!)-X©fi 
Sr7 s -f^7 p H'±TllHl^loffl^,$^:5o ilte^tex SCROLLS 9 is&ffl LT % 
ENTERS 5 iS^fctetf^T, EMSrV ^^Wetfflt5fc*l:#S 

£nssit£Wi-rSo *R»^tcBBi-5tii#ttNYRAii^iai»$tL, ai^^tbfc 

= M (iCHANGE D I SPLAY ^-^-^fflV^TSiJ o T IE JE £ ft 5 £ "C ffl V > b 

^ffc£ftTV>3 0 -ft<b?M y-fe— v^te-^ ^ n ?y h n — ^ROMt^^ftT 
V^So flfV^yW • ^-^-c^SELECT UNITS$lfS«:SELECT LANGUAGE^ 

CHANGE BATTERY MODEL i: CHANGE CHARGING ALGORITHMJlfgte, /*y^y — ■ * 



-20- 



(21) #$¥8 - 5 0 7 6 7 1 

R^- VXS-^btiZMzn* ~~-mEWR\ZE TRIP^ - ^-Tfc 5 Q r®i 

a-7l"C<D&<Dff\Z., ENTERS >-£#;^*¥L~Rf 5 i EMSttx^^-l* 
ittf i:, £V^W3ite. ENTERS ^#;M*¥ £*L5 tfBUft^tfS 



-21- 



<j^p (22) #3c¥ 8 - 5 0 7 6 7 1 

#3PJ3<73^ ^ o =i > h p — 7<DWiVF?yX : rJ±<D'£LX<DVEffl : g-igtf, HI 6 a ~ 

RSLT3ftWStt7t«t l/0^-h76fi, ^ o = > h n — y t 4 v > 

is Y p — 7<Dm<Dm<m <n>tz.)h<D"r— ^ii3&£r-5-;t5o 

1/0*°- h^W^m^, T/U • hfHrSfetB (PTS) {±IH2<7»yT 



ISafe^ K82<t % ?LM# RMOMIrI-T Sffifl^blt^Sfti-S^t^ 7 W 



-22- 



(23) IfflF nmW- 8- 5 0 7 6 7 1 

MS NZlt ? ±{f7 :: V^7 0 ^^634^mSb, S^^A • ^aLS/*636&HJ£LT, /N 

h d— x^r* b • x^^W St^p 640© El 3 &#H8 LTR 
fctttWS-h/fcJ: 9^p<-r >- ■ — KHr^ ht5„ iX*^ A<DS^i^ffl £ fri 

7 tt9 * ©ir -y^Xf} \z. ttfe-t 5 ff-SS^/i' i 644 "t? EMS tf # £r St^i" 5 „ 

TV^fijf£K::PC3»f1s&&iS;£^U Hi 3 t 4 <h 5 Sr^RgbJfcjdSfelftM^n^: 
p« — n-;i/f5 G ENTERS— $ tb5 t , W * n zfu-b s/^ttSfi 

W*^£ftfcftfls££J6U IH 3 i: 4 i: 5 fcBEILTlftlB$*Lfc.fc »f^65 
Oi: UT3M*^$^fcib^^igb7C7«^^-Srm^-ra o NUMERIC=¥-25ft»£*L 

&£i-£ 0 «^3E»*S!fiW*^$tt-CV^/iV^^ NUMERICS— ZftVXhmm 
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SCROLL £ ENTER ^r-^ B#^Jf$tL 5 k. v^^pnyfa-yll ^0>^6 
64tc|a^$tLaoBI3^BBiiLTKW$n^:«t 5 ^EXPERT MODE ^ k LT 

E^tbS <t 5^«-*OflfcO^»f/u— itA-fe^^^Sffllffi 
&WbftZF&lz.ftZ>k. ^^D3y^-7lt PTSjSflr-fe^-^^Wrttlffi712Sr» 
tf^TtBKLT. 5**tH|['t'Wf«lfe714Sr-tt^i6^-r*©t?, H-^^°^/uii^tf 
i^fT^ff^*^oM^^K^5^1t^<7)iEm^^S^pTtg^^5 0 

«k 5 fc^gjfcofc* ^VEHICLE SYSTEM STATUS^ — Sr3E*fi"5 fcfcfc:* ^ 
y • y^718^IB«$tt«o 353ft £*bfctim«:. y *720T?W * n = 
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a*s^ y — Effi^v^s.— A^b<£>-r— ^fSBu3zli<Di/i' T/w • aK— h±"CSft $ 
tf>*§£\ 7*n S '*746-C8«££n3«J: ^7— tt&mSfrK y^-^TO 
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Coded into the program: 



rain speed « 20 
max speed - 80 



menu 



(1,0) 
(1,1) 



"LEVEL AT" 
"STOP AND GO" 



menu (2,0) 
(2,1) 



"ECONOMY" 
" PERFORMANCE" 



(1.2) - "UP HILL AT" 

(1.3) - "DOWN HILL AT" 

(1.4) - "UP AND DOWN AT" 

(1.5) = "MEMORIZE TRIP #» 

(1.6) = "NAVIGATOR PREDICTION" 



length (1) - 7 
(3) =i 

Set by default or previous driver interaction? 

Speed - 30 
Units = " MPH " 
Memorised trips - 3 
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Simplified FUDS (SFUDS) with velocity slightly chwzed 

cycle time including rest, (s), TC- 360 

rest time at end of cycle, (s), TREST - 0 

j.by.s velocity, (km/h), for TCTREST s 
.OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 
.OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+OO 
.VUUUOUfc+OO .IXJUOOOE+OO .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+00 
.OOOOOOE+00 .24000QE+01 .48O000E+01 .720000E+01 .970000E+O1 
.111000E+02 J220O0E-+O2 n40nOE+02 .1460O0E+Q2 .158000E+03 
.169000E+02 .179000E+02 .187000E+02 .195000E+O2 .201000E+02 
.2O800OE+02 .214000E+02 .220000E+02 .227000E+02 .23300OE+O2 
.240000E+02 .243000E+02 .249000E+02 .256000)1+02 .2O1OO0E+O2 
.275000E+02 .290000E+02 .3O300OE+02 .3150001+02 .72BOO0E-*02 
.34OO0OE+02 .35IOO0E+02- .360000E+02 .37000OE+O2 37R0n0E+n2 
.388000E+02 .396000E+02 .3780O0E+Q2 .3590OOE+02 .341000E+02 
.32O000E+O2 .3O10O0E+O2 .277000E+02 .253000E+02 .2270OOE+02 
.1710OOE+02 .114OO0E+O2 .35OO0OE+01 .200000E+O0 .OOOOOOE+OO' 
, OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 
OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 
.OOOOOOE+QO .240000E+O1 .480000E+01 .7200Q0E+O1 .970000E+Or 
.1I1000E+02 .122000E+02 .134O0OE+02 .146000E+02 .I5800OE+O2 
.1C9000E+02 .179000E+02 .187000E+02 .193000E+02 .201000E+02 

'.2080OOE+02 .214000E+O2 .220000E+02 .227OO0E+O2 .233000E+02 
.24OO00E+02 .245000E+02 .2490O0E+02 .256000E+O2 .261000E+02 
.27S000E+02 .290O00E+O2, .303000E+O2 .315000E+O2 .328000E+02 
.340000E+02 .351O00E+O2 .360000E+02 .370000E+O2 .378000E+O2 
.3880OOE+O2 .396O00E+92 .378000E+O2 .339000E+02 .M1000E+O2 
.320Q00E+O2 .3O1O00E+02 .27'70O0E+02 .2330O0E+O2 .227000E+02 
.1710OOE+O2 .D4000E+O2 .58O0OOE+OI .200000E+00 .OOOOOOE+OO 
.OOOOOOE+OO . .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 
.OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 
,0O0000E*00 .240000EIO1 ,480000Ei01 .72000QE101 .970QOOEIOI 
.I11000E+02 .122000E+02 .1340O0E+O2 .146000E+02 .15S00OE+02 
.I69000E+O2 .179000E+O2 .187000E+02 .195O0OE+O2 .201000E+02 
.20800OE+02 .214000E+02 .220000E+02 .227000E+02 .2330OOE+02 
.240000E+02 .245000E+02 .2490O0E+O2 .256000E+O2 .261000E+02 
.Z7S00OEI02 .290000EI02 .3030O0E*O2 .315O0OE+O2 .328000E+02 
.340000E+02 .3S1000E+02 .36000QE+Q2 .370O00E+O2 .37S0O0E+02 
.388000E+02 .39600QE+O2 .3780OOE+O2 .359000E+O2 .341O0OE+02 
.320000E+O2 .3010Q0E+O2 .277000E+O2 .253OOOE+02 .2270O0E+02 
.J71000E+02 .U4O00E+O2 .580OOOE+OI .20OO00E+O0 .OOOOOOE+OO 
■OOOOOOE+00 .OOOOOOE+OO .O000OOE-K)0 ,OOOOOOE-*-00 ,000OOQE+00 
.OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+OO 
.OOOOOOE+00 .240000E+01 .480000E+O1 .720000E+01 .970OOOE+O1 
.1U000E+02 .122000E+02 .J3400OE+O2 .146000E+02 .15S0O0E-KJ2 
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.169000E+02 .179O0OE+02 .187000E+02 .195000E+02 .201000E-S-02 
.208000E+02 .2140O0E+O2 .220000E+02 .227OOOE+02 .233000E+02 
.240000E+02 .245000E+02 .24900QE+02 .256000E+Q2 .261000E-02 
.266000E+02 J2700O0E+02 .274000E+O2 .278OO0E+02 .2S300OE-KJ2 
.288000E+02 .233O00E+O2 .296000E+02 .301000E+02 .304000E^-02 
.309000E+02 .312QO0E+Q2 .362000E+02 .407000E+02 .447000E+02 
.483000E+02 .513O00E+O2 .543000E+O2 .5710OOE+02 .S97000E+02 
.<52!000E+O2 .644000E+02 .666000E+02 .6S1000E402 .G95000E+O2 
7nfi(KX>B+02 .721000E+02 .732O0OE+02 .744O00E+02 .755000E+O2 
J660O0E+O2 .777000E+02 .787000E+02 .797000E+02 .806000E-KJ2 
.814000E+02 .824O00E+02 .832000E+02 .840000E+02 .848000E*O2 
.83S000E+02 .8<i3O00E+0^ .S69UUUE+02 .875000E+02 .8610OOE+O2 
.847000E+02 .832000E+O2 .818O00E+O2 .803000E+02 J89000E+02 
.774Q00E+02 .7$0O00E+02 74SnOOR+02 .731000E+02 .7180O0E+O2 
.703000E+02 .6890COE+02 .676000E+02 .663000E+02 .64900OE+O2 
.650000E+02 .653000E+02 .655000E+02 .657O0OE+O2 .660000E+02 
.<S6)00OE-K)2 t d6300OE+O2 .665000E+02 ,t5<?8O00E+02 .66ytWUfc+U2 
.671000E+02 .$73000E+02 .674000E+02 .676O00E+02 .678000E+02 
.679000E+02 .681DOOE+02 .68200OE+02 .68400OE+O2 .686000E+02 
!687000E-K)2 .6S9000E+02 .689000E+02 .690O00E+O2 .692000E+O2 
.694000E+02 .6950O0E+02 .695000E+02 .697000E+02 .698000E+G2 
.69SO00E+02 .70OOO0E+02 .687000E+02 .673000E+02 .660QOOE+02 
.645D0OE+02 .632000E+O2 .618000E+02 .604000E+02 .$91Q00E+O2 
S76000E+02 .562000E+02 .54700OE+02 ,5330QQE+O2 .518000E+O2 
50200OE+02 .4S8000E+02 .472000E-KJ2 .457O0OE+O2 .441000E+02 
.423000E+02 .40S000E+02 .388000E+02 .37O000E+O2 .352000E+02 
J330OOE-T02 .3I200QE+02 .291O0OE+02 .267000E+O2 .243000E+02 
.216000E+02 .182000E+02 .142000E+02 .930000E+O1 .450Q00E-K>1 
.0O0000E+O0 .DOOOOOE+OO ;OOOOOOE+00 .000000E+O0 .DOOOOOE-K>0 
'ooooooe+oo .OOOOOOE+OO .OOOODOE+00 ,00Q000E+O0 .OOOOOOE+OO 
!ooooooe+oo .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO .QOOOOOE+00 



xt&mn. m^^m#mxfebbbtizmw(DMft^mmtfcmzm-tz>i> 

<DX-fo%> 0 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1 . It is Energy Management System for Car Which Adopts Finite Energy Storage System. Means for 
Receiving Power Condition Data from Energy Storage System, Means for memorizing two or more 
operating-characteristic data sets The selection means for selection of the one aforementioned operating 
characteristic which depends on a driver, Count means connected to the receiving means and the storage 
means in order to calculate based on the operating characteristic which had consumption of energy storage 
system chosen The aforementioned energy management system which carries an output means to display the 
count result [ exhausting / an energy storage system ] on a driver. 

2. Energy management system according to claim 1 with which operating characteristic contains data suitable 
for standard operation mode set up beforehand. 

3. Energy management system containing data which operating characteristic ****s to root partition between 
targets to have been expected present location, and are therefore sent to car navigator according to claim 1 . 

4. It is the energy management system according to claim 1 with which the operating characteristic contains 
the energy storage system power consumption data [ finishing / storage ] therefore memorized by the data 
storage means of an energy storage system by carrying further the means for memorizing the condition data 
of the energy storage system from a receiving means as a function of time amount. 

5. It is the energy management system according to claim 1 which the energy storage system carries further 
the means in which the control for carrying a dc-battery and charging a dc-battery is free, and includes the 
means for controlling a charge means since a count means is in agreement with the means for determining a 
dc-battery charge property based on energy storage system state data, and a charge property. 

6. It is the energy management system according to claim 1 which carries the interactive selection key to 
which a selection means ****s on a menu by an output means carrying a menu actuation display. 

7. It is an energy management system including the means for displaying the inefficient condition were 
checked in this way with the means for measuring a sensor input for detection of inefficient energy 
expenditure [ a count means ] being the car system state sensor which receives the data about the parameter 
which participates in the energy expenditure by the car, and carrying [ and ] further the aforementioned sensor 
connected to the count means on an output means according to claim 1 . 

8. It is the energy management system according to claim 7 which carries further the means for a count means 
to operate corresponding to the inefficient condition of energy that the control means was detected by 
carrying the control means for separating a car subsystem further. 

9. It is the energy management system according to claim 1 which includes the means for a count means to 
control an orientation means by an energy storage system carrying further the means for pointing to the 
energy which carried the multiplex storage element at a rate that charge differs from discharge, and was 
reproduced free [ control ] in that as which the storage system was chosen from the braking operation of a car. 



[Translation done.] 

http://ww4.ipdl.ncipi.go.jp/cgi^ 2/21/2005 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of energy-management-system invention for the car which has the amount of finite energy storage 
Generally the energy management system of this invention is related with the range of a modernistic car 
which can be run and the improvement of the engine performance possessing the alternative energy storage 
system of finite capacity. Especially this invention offers the monitoring function and assessment function of 
a parameter about the improvement in efficiency for the alternative target for carrying out the recharge of the 
multiplex operating characteristic for deciding on the time amount, mileage, or location which the condition 
of an energy storage system, a car condition, and an energy system exhaust, the most efficient root to a target, 
and the energy system, and car control. 

Background of invention The problem of environmental pollution is demanding development and 
implementation of an alternative excitation car, in order to fill up or exchange the conventional internal 
combustion engine passenger car. The latest advance of the technique of the electrical and electric equipment 
and other alternative energy cars enables the engine performance of these cars to approach the engine 
performance of an internal combustion engine car in all respects except for the range which can be operated, 
although the limited location which restrict the amount of in the car loading energy storage which can be use 
for electric rolling stock , and be equipped with the recharge facility may be able to use the present dc-battery 
technique if electric rolling stock be use as one example , in other words , it require an usable dc-battery 
condition and the usable range which can be operate , or the system united with the car which instead tell a 
driver about the target within the limits [ a car ] which can be run . 

Various dc-battery managerial systems are already proposed as a Prior art of presuming the range of the dc- 
battery charge condition of a car, and the remaining car which can be run. The paper which depends on 
C.C.Chan and KC.Chu with the "intellectual dc-battery managerial system" announced at the electric-rolling- 
stock symposium 9 by which the example of these systems was held in Ontario Toronto in Canada on 13- 
November 16, 1988, It is explained to the SAE technical paper which depends on A.F.Burke in "assessment 
of the condition of the charge indicator approach of E.V." announced at the international congress and show 
of Michigan SAE and Detroit from February 27, 1989 to March 3. Generally these systems are dramatically 
limited to the information given to an electric-rolling-stock user. 

The navigation system has been developed for the activity of a ground car. There is 5,121,326, such as 
4,992,997, Moroto(es), etc. of U.S. patent No.4,926,336 and Meukirchner of Yamada, such as 4,984,168 and 
Nimura, as an example of the conventional technique of this field. Although it makes it possible to depend on 
using a navigation system and to send information to an electric-rolling-stock operator about planning of the 
root with sufficient energy efficiency, and planning of an alternate route in order that the data of the navigator 
of the conventional technique, a supplement, and a count routine may include information important for 
actuation of electric rolling stock, although the information therefore given to the navigation system of such a 
conventional technique is extraordinarily [ for the operator of electric rolling stock ] usable, the range by the 
battery pack of a car which can be run is inadequate. 

The optimal energy management system for the activity of electric rolling stock is offered by this invention's 
improving combining the system of the conventional technique, and enabling a driver to choose engine- 
performance mode, an operating characteristic, or the target ground, and telling a driver about a car condition, 
the range which can be run, navigation root capacity, and a car effectiveness control state. 
Epitome of invention This invention is applicable to the car which possesses a dc-battery system, an inertia 
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energy system, and a mix^^B^ctrical system, however adopts the finite^PPgy storage system which is not 
limited to them. The examj^mdicated here has adopted the dc-battery storage system. The electric-rolling- 
stock energy management system is equipped with the electronic module equipped with the store for holding 
sensing, control, the microcontroller for count, a car and the operating characteristic suitable for a dc-battery 
system, car status information, and a mathematical model. A dc-battery sensor package gives the information 
which ****s to an electronic model for the battery voltage, the temperature, and the current suitable for the 
activity of a dc-battery model. The car sensor input of an electronic module is included the temperature inside 
the car suitable for the activity of a car model, exterior air temperature, the temperature of a motor controller, 
motor temperature, a car rate, and whenever [ acceleration / of a car ]. The interface for drivers carries the 
character display for two or more control carbon buttons and the output from a module to a driver for an 
accelerator pedal, a brake pedal, and control of an electronic motor for the kinematic control of a car. The 
display capabilities of normal for a safety operation of a car like a speed indicator, an odometer, and a dc- 
battery condition are given from an electronic module using the standard analog or standard digital display of 
an instrument group of a car. [ of a dashboard ] 

The data received from the dc-battery sensor input are used for a microcontroller based on the dc-battery 
model memorized by the store for the range count which can be run. The dc-battery model contains the 
relational expression or the table which explains an electrical potential difference and the relation of a current 
with the model of the cycle life based on progress of the range of the allowance depth of discharge which can 
be run, and the charge and discharge of a dc-battery and which was defined experimentally. The car model 
includes the effectiveness of the information from a dc-battery model, an electric motor and transmission, and 
a motor controller as a function of loss resulting from a rate, a load, not only temperature but rolling friction, 
aerodynamics, and a climb. The car model for the range which can be run, and effectiveness count is used for 
a microcontroller based on a car sensor input. The operating characteristic memorized by storage is adopted 
based on a halt, a start, highway transit, a climb, or an operating characteristic like the property acquired by 
memorizing power consumption progress peculiar to the driver of a car "standardized" for count of power 
consumption. A microcontroller performs count suitable for an energy management system, in order to 
predict the range of electric rolling stock which can be run based on the operating characteristic and rate 
which were chosen by the driver through a driver's connection function. 

a property [ finishing / storage ] — in addition , the energy to the target based on [ when the energy 
management system be equip with sufficient range which can reach the target to have been expected of dc- 
battery conditions and which can be run ] a car model — the car navigator who adopt the database of the street 
root and other static and dynamic navigation information for count of the effective root and the alternate route 
to a dc-battery charge station be contact . 

An energy management system offers active control of the car system which contains the charge system for a 
car, the battery pack suitable for a drive-piotor controller, the interior / external lighting system, heating, 
ventilation, and a HVAC system from the microcontroller. 

Easy explanation of a drawing This invention's reference of the following drawing and the detailed 
explanation to attach understands it most effectively. 

Drawin g 1 is a block diagram of a general-purpose energy management system, a system, and a sensor 
connected with EMS. 

Drawing_2 is the schematic drawing of the example of the energy management system which adopts a 
standard microcontroller. 

Drawing 3 a and 3b are the block diagrams of the menu hierarchy for the text display which connects a driver 
with an energy management system. 

Drawing 4 a and 4b are the flow charts for the range prediction which depends on an energy management 
system and which can be run. 

Drawing 5 a and 5b are the flow charts for selection of operation mode. 

Drawing 6 a and 6b are the flow charts of the general-purpose control program for an energy-management- 
system microcontroller. 

Drawing 7 a and 7b are the flow charts of a car sensor, a dc-battery system, the interruption operation data 
input from a display, and an output. 

Drawing 8 is a block diagram which connects a car navigation system and an energy management system. 
Drawing 9 a is a flow chart which connects an energy management system with a navigator. 
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Drawing 9 b is a flow chaj^H^ich connects a navigator with an energy fl^lgement system. 
Detailed description Whei^nirawing is seen, drawing 1 shows the relation of the energy management system 
(EMS) to various connection and displays of a sensor input, a control-system output, and a driver. [ of a car ] 
The energy-management-system electronic module 10 contains the microcontroller 12 as the count engine 
which controls the various systems of electric rolling stock, and a means. The Intel Model 196KR processor 
is adopted in the example illustrated by the drawing. The store system containing nonvolatile random access 
memory (NVRAM) 14 and read-only storage (ROM) 16 gives data storage to a microcontroller. Next, the 
data for operating the model containing a dc-battery model and a car model of operation are remembered to 
be a property and a car condition by storage so that it may be further stated to a detail. This contractor is 
expected to admit that the various configurations and combination of storage are employable. 
EMS receives an input from a variety of sensors. The battery pack electrical-potential-difference sensor 1 8, 
the battery pack temperature sensor 20, and the dc-battery sensor containing the battery pack current sensor 
22 give the information about a dc-battery for the activity by EMS. The various car sensor inputs containing 
****************** 24 9 the exterior air temperature sensor 26, the motor controller temperature sensor 28, 
the motor temperature sensor 30, the rate sensor 32, an accelerometer 34, and an ignition switch 36 give the 
data input of EMS to various car systems. The on/off switch which it is used since the driver of an internal 
combustion engine car can understand easily the vocabulary an "ignition switch", and enables operation of 
electric rolling stock is carried. 

The function which connects a driver with EMS carries the standard accelator pedal 38 and the brake pedal 40 
for direct control of a car. In this example, four control carbon buttons 42 of series are adopted corresponding 
to the menu displayed on the text display 44 to a driver for control of an EMS system. The menu relevant to 
various control carbon buttons, the function of those, and EMS is explained to a detail below. 
Other displays to the driver of electric rolling stock are controlled by standard speed a total of 46 and trip, the 
continuation odometer 48, the fuel gauge 50, and EMS containing charge/storage icon 52. A fuel gauge gives 
the visual display of the charge which remains in the dc-battery, and is again analog-ized for the usability 
over the "fuel" gage of an internal combustion engine car. Since only the distance which charge/storage icon 
has to a driver, and a dc-battery has in a thin condition intrinsically, and was restricted dramatically can 
move, it tells connecting electric rolling stock to a battery charger for dc-battery actuation with the recharge 
and storage mode of a dc-battery. 

The microcontroller of EMS is connected with various car systems in order to control those actuation. These 
systems contain the motor controller 54 which operates the traction motor which drives electric rolling stock. 
Heating / ventilation / air conditioning (HVAC) system 56 and the external lighting system 58 of a car are 
controlled by EMS based on the input in consideration of connection to a driver, and energy efficiency to be 
explained to a detail below. When connecting with a charge station, the battery charger 60 for dc-batteries of 
a car is controlled by EMS, in order to carry out the recharge of the dc-battery. 

The dc-battery sensor input and the battery-charger system are contained in the independent type dc-battery 
monitor module 62 which communicates through a microcontroller and a serial port 64 so that it may be 
illustrated the the best for drawing 2 to this example of a system. This contractor is expected to admit that a 
dc-battery supervisory circuit module becomes the configuration section of the EMS itself. IR The electro- 
optics-interface and the IR detector 68 which adopt LED66 are adopted for the dc-battery system. Selection 
of the charge method used in case the dc-battery of electric rolling stock is charged is performed by EMS 
based on the input from a driver at the time of usable charge. In order to support extension of the cycle life of 
a dc-battery, selection of the charge method in consideration of the activity experience of a battery pack and 
the current charge condition is used for a microcontroller. Since the exchange cost of a battery pack is 
expensive, the element of this EMS gives the effectiveness of high cost to electric rolling stock. This charge 
method is changed by EMS based on the input from the driver who directs the time amount by which a car is 
connected to a charge site. When a car extends time amount and is not used, the charge method which makes 
a battery pack homogeneity, and the charge cycle of a time amount consumption mold important in order to 
usually extend the life of a battery pack are used for EMS as an example. If a charge period is short, the 
charge method adopted by EMS will be adjusted so that the maximum charge in the specified time amount 
can be performed without shortening the life of a battery pack. The dc-battery charge method adopted as this 
example is illustrated by the 92nd 14 pages - of 79th line 14 pages line of Linden published from McGraw- 
Hill in 1984, and David work "Handbook of Batteries and Fuel Cells." 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



2/21/2005 



Page 4 of 15 



The newest motor control^Bjhich returns playback power to the energ^^irage system of a car is given 
during electrodynamic braHSg. EMS makes the specific energy storage subsystem which receives renewal 
energy in a motor controller through an I/O Port choose in the case of the car possessing the energy storage 
system which consists of the storage equipment of two or more types equipped with the amount of 
charge/discharge of a different rate. 

the communication link with a driver — a serial port 70 — minding — a character display 44 — and it is 
performed by the microcontroller towards I/O Port 72 for polling from a driver control function. An 
accelerator pedal 38 and a brake pedal 40 are operated towards EMS as components of a driver control 
function, and it changes them into the output signal which makes possible the motor control which minds a 
standard I/O Port for the input made by the driver. Since control of a motor controller and a brake is 
performed in the standard condition, it is not explained to a detail here. Other driver control functions carry 
the four above-mentioned control carbon buttons 42. In the case of the example illustrated by the drawing, 
these carbon buttons carry the SCROLL key, the ENTER key, the NUMERIC key, ESCAPE, or the EXIT 
key. Since the person familiar to the computer alter operation used widely can understand these key 
assignment easily, it is used, and a different name is adopted in the example liked. 

The output of a character display is performed in a menu format. The menu hierarchy adopted as this example 
is illustrated by drawing 3 a and 3b. By initial setting of a system, the energy-management-system check by 
which an EMS microcontroller is checked with block 310 is performed. The display of the beginning of a 
system is a main menu checked with block 3 12. In the case of this example, a character display is a four line x 
20-character system. An EMS system usually operates by the "non-expert (NI)" system. This mode gives a 
simple functional response to the control carbon button which operates corresponding to various menus. NI 
mode will be put into operation if a driver depresses a single control carbon button. The functions which a 
driver can use in NI mode are prediction of the range which can be run, storage of a trip, selection of 
operation mode, the display of a car condition, and charge of a dc-battery. These functions are respectively 
given with blocks 314 and 316 and the separate menu checked by 3 1 8 and 320. 

(E) the "expert" who will give control of a system for a function with still more complicated EMS if a driver 
depresses two control carbon buttons simultaneously — begin the mode. The EXPERT MODE menu 
expressed with block 322 will enable modification of the display checked with the menu block 326 which 
reconstruction of an EMS system is carried out and enables modification of an EMS system, the display 
adopted on a display, and the language (English or metrication) adopted as a unit, if a driver sets the time of 
day and the date which are expressed by the menu of block 324. The CHANGE BATTERY MODE menu 
expressed with block 328 makes it possible that a driver changes dc-battery mode or to change the charge 
method of the above-mentioned dc-battery. The menu of the last which can be used in expert mode is the 
MEMORIZE TRIP menu checked with block 330, and it makes it possible to memorize the energy 
expenditure of the operation path where EMS is frequently used by the car. 

The various menus of a system will be chosen, if the SCROLL carbon button is pushed and the ENTER 
carbon button is pushed until the function of selection appears. If a menu is chosen, the various functions of a 
menu are pushed by the function in which the ENTER carbon button was wished to have, using the SCROLL 
carbon button, will confirm selection and will be chosen. It ****s in various functions and an option is given 
to a driver with the gestalt of the numeric value increased at a set step as will be twisted, if the NUMERIC 
carbon button is pushed. The ESCAPE key is given, in order that a driver may make menu selection reverse 
and may return to menu level high next. The function of EMS chosen from the menu here is explained. 
The PREDICT RANGE menu gives one of the selections of series, i.e., the arbitration of the trip remembered 
to nine to be driving-down- slope", and "accelerating and a slowdown" fixed at xx mph by level transit", "a 
halt and progress", and "xx mph by "xx mph at climb" and "xx mph, at the time of selection. The program 
format of this menu is illustrated by the table 1 . A driver chooses the type of the operating characteristic for 
which it wishes using a scroll button. If a suitable property is displayed, an input carbon button will be pushed 
and selection will be confirmed. As one example, if a driver chooses "a halt and progress", ROM empty 
vehicle both the models that carry the operating characteristic which was suitable for "halt and progress" 
conditions from NVRAM will be used for EMS. The condition data of a halt adopted as this system and 
progress are a simplification federal government street section run cycle (SFUDS). 

It is expressed be alike and the copy is indicated by the table 2. The format of the data demanded by EMS in 
order to calculate from power the range from a rate which can be run as a function of time amount as a 
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function of time amount iij^pportionate to SFUDS illustrated by the li^Biicated by the table 2. This run 
cycle is expressed by the ciffate of series at intervals of 1 second to the operation time for 6 minutes. This 
information to a car model deducts the energy which calculates the power respectively demanded at a step, 
and is respectively used at a step from the energy which can use it for the battery pack calculated using the 
initial state to which it was set to the microcontroller of EMS through the serial port from the dc-battery 
model and dc-battery monitor module from the assumption of ROM. EMS continues the step of a halt which 
continues and repeats the cycle of 6 minutes, and progress until it becomes impossible for the calculated 
energy which remains in the battery pack to give power to the following step. The distance respectively made 
into an object at a step is accumulated, and the reported range which can be run turns into range which is 
made into an object at the last proper step and which can be run. This information is told to a driver on a 
display as "the range under the conditions of a halt and progress which can be run is xxxmile." 
When a driver chooses other selections of arbitration from the PREDICT RANGE menu, in order that he may 
make EMS predict the range which can be run except for a trip [ finishing / storage ], a driver has to input a 
rate parameter. For example, if a driver chooses driving-down-slope" by "xx mph with a menu, in order to 
change into the rate of which it was expected, a driver pushes a numerical keypad. In the case of this example 
checked with the programming application of a table 1 , the minimum rate of 20mph and the full speed of 
80mph(s) are adopted, the initial velocity displayed on a menu — a default, 30 [ for example, ], — it begins 
from the rate value of the last adopted by selection of mph(s) or EMS. If a figure carbon button is pushed, an 
input will **** in pushing to the minimum rate, for example, the rate from which it is set to 20mph(s) and 
which can be maximum program set up, which is a carbon button respectively, and a rate will increase only 5 
miles in 1 hour. If a driver gets to know the rate of which it was expected on the display, an input carbon 
button will be pushed and EMS will adopt the car model which predicts the range which can be run. In this 
case, power calculation is based on the certain conditions drawn from the matrix of power demanded from the 
given property and the selected rate. 

The dc-battery model and car model which are adopted as this system W. W.Marr announced by the energy- 
system section of Argon National Laboratory in June, 1990, W. J.Walsh, P. to C.Symons User guide of the 
DIANE version 2.1 to twist : It is based on the microcomputer software package for the electric-rolling-stock 
dc-battery property currently indicated by the paper of a title called the microcomputer software package for 
modeling the dc-battery property of electric-rolling-stock application. The car model indicated by the 
Appendix A of the paper corrected for this system is indicated by the Appendix A of this application. The 
data adopted as the dc-battery model by this example are contained as an Appendix B of this application. The 
result of the count which depends on EMS based on the car model suitable for the selected property is 
displayed as "the range at the time of the driving down slope in xx mph which can be run is xxxmile." 
If a driver chooses one of the trips [ finishing / storage ] from the PREDICT RANGE menu, the count 
performed by EMS will have adopted the table on which the time amount as an input of the mathematical 
model of a car and the relation of energy expenditure are memorized. The final display based on the dc- 
battery charge which exists after count is "ending the trip number x at z times by the yyy mile which 
remains." Since this format enables the activity of the EMS system suitable for standard distance, a driver can 
choose the count of charge of a car flexibly. 

The flow chart of the typical program of EMS in the PREDICT RANGE menu of operation is illustrated by 
drawing 4 a and 4b. The data format of this program sequence is illustrated by the list indicated by the table 1. 
EMS displays the PREDICT RANGE menu on the character display illustrated in a box 410 for examination 
by the driver. An EMS microcontroller supervises a driver connection control carbon button, in order to 
determine whether it was pushed within 1 0 seconds so that a control carbon button may be illustrated by the 
judgment block 412. When a carbon button is not pushed, EMS sets the mode of operation to non-expert (NI) 
mode for actuation of block 413, makes a display 414 a blank, and inputs a standby routine to 416 for carbon 
button sensing. When the carbon button is pushed, return and a microcontroller determine whether the 
ESCAPE key was pressed with block 418 as the judgment block 412. In that case, a program sets a return 
system to block 412 at NI mode. When it is not the key on which the ESCAPE key was pushed, a 
microcontroller determines whether the SCROLL key was pressed with block 420. When the SCROLL key is 
pressed, a microcontroller moves in order to display the following menu checked with block 5 1 0. When 
[ which was not ] the SCROLL key should push, EMS determines whether the NUMERIC key was pressed 
with block 424. Semantics does not have the NUMERIC key by this menu pattern, and when the numerical 
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keypad is pushed, a contrJMJiction is returned to block 412, as the carl^button was not pushed. When the 
pushed carbon button is th^ENTER key, therefore, a program progresses to block 426 and sets j to 
parameters i and 0 at a default. A microcontroller expresses the menu checked and scrolled on the table 1 as 
the gestalt of a menu (1, i), is illustrated by block 428, and makes and writes a rate, a unit, or a trip number in 
addition. For example, when a menu pointer is a menu (1 2), a display shows climb" by "xx mph. However, 
when a menu pointer is a menu (1 5), a display shows "trip #x. is memorized." A controller goes into the 
judgment block 430 after the display of a menu. When the 2nd index of a menu pointer is equal to 1, it waits 
for a microcontroller to progress to the judgment block 432 and to push a carbon button. If a carbon button is 
not pushed within 10 seconds, a microcontroller will return to the input point A of block 413. If a carbon 
button is pushed, a microcontroller will determine whether the SCROLL key was pressed with the judgment 
block 434. When the SCROLL key is pressed, the 2nd index of the menu pointer i is increased by the counter 
actuation modulo 7 with block 436. A count multiplier and die length (x) **** in the above-mentioned 
various counters, and are illustrated by the table 1 . If a menu index increases, a program will return to the 
input point B of block 428, and will display a new menu. When it is not the carbon button with which the 
SCROLL key was pressed, it is determined whether the microcontroller progressed to the judgment block 437 
and the ENTER key was pressed. 

When the ENTER key is pressed, the menu which has a pointer equal to 1 is chosen, and a driver chooses a 
"halt and progress" menu. In this case, a microcontroller searches store empty vehicle both models, SFUDS 
data are used for it as an operating characteristic, and it is illustrated by block 438, and makes and determines 
the range which can be car run. Therefore, termination of count carries out the display of "the range of a halt 
and progress" to the result of count, and a suitable unit so that it may be illustrated by block 440. If the further 
carbon button is not pushed less than on ten, a program will return to the input point A illustrated with block 
442. If it is pushed when the ESCAPE key is detected by block 444 after the display of a reply of a halt and 
progress, a program will return to the input point B of block 428, and will display a front menu. 
When the ENTER key is not pressed, a program determines whether the ESCAPE key was pressed with block 
445 with block 436. When the ESCAPE key is not pressed, since a figure input is not demanded by the driver, 
the only key which remains turns into the NUMERIC key which is meaningless to the menu pointer of 1 . 
Then, a control function waits to be returned to block 432 and to push a carbon button further. 
If the ESCAPE key is pressed, a menu pointer will be reset by 0 and a program control function will return to 
the input point C. 

When the 2nd index, return and a menu pointer, is 0, 2, 3, or 4, the further input of the rate of which it was 
expected is demanded of block 430 by the driver. Then, a microcontroller waits to push a carbon button so 
that it may be checked with block 446. When a carbon button is not pushed within 10 seconds, a program 
control function returns to the input point A. If a carbon button is pushed within 10 seconds, block 448 will 
determine [ whether the SCROLL key was pressed and ] a controller, it will increase a menu pointer with 
block 450 in that case, will return to the input point B, and will display the following menu. When the 
SCROLL key is not pressed, a controller determines whether the ENTER key was pressed with block 452. If 
the ENTER key is pressed, a car model will run using the matrix data which **** to the power demanded at 
the rate currently displayed on the menu illustrated by block 454 from the first. After count is completed, it is 
displayed that the range relevant to the selected operating characteristic and its property which can be run is 
illustrated by block 456. For example, when a menu pointer is 0 which shows the menu selection "the level of 
xx mph", a display shows "the level of xx mph and the range which can be run is yymile." 
When the ENTER key is not pressed, the ESCAPE key determines that it was pushed by the microcontroller 
with block 458. When the ESCAPE key is pressed, a menu pointer is reset by 0 and a program returns to the 
input point C. 

When the ESCAPE key is not pressed by the default, a figure rate value will be increased so that the pressed 
key may be the NUMERIC key and it may be illustrated by block 460. As for a program, the rate value again 
increased to the display of return and the given menu pointer is given at the input point B. 
When equal to 5 as which the 2nd index, return and a menu pointer, means selection of a trip [ finishing / 
storage ] at block 430, it moves from a program to the input point D of drawing 4 b. When a microcontroller 
is determined in how on which the carbon button was pushed with block 462 and the carbon button is not 
pushed within 60 seconds, a program returns to the input point A. If a carbon button is pushed, block 464 will 
determine [ whether the ESCAPE key was pressed and ] a microcontroller. When the ESCAPE key is 
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pressed, a program and a Vol function return to the input point C. W^^^hat is not right, block 466 
determines [ whether the N^IERIC key was pressed and ] a program. When the NUMERIC key is pressed, 
the trip variable [ finishing / storage ] J is illustrated by block 468, and it is made and increased. The 
increment in j is performed by "the trip [ finishing / storage ]" of a count multiplier equal to the number of the 
classified memory locations which were given in order to memorize trip data. A program control function 
returns to the input point E. 

If the ENTER key determines that it was pushed with block 470, therefore the checked trip [ finishing / 
storage ] which appears on a display screen will be chosen as a driver, and a microcontroller will calculate the 
power required of the checked trip so that a microcontroller may be illustrated by block 472. After count is 
completed, a microcontroller displays the result of count of the format "the range of the trip number 
[ finishing / storage ] j which can be run is a yy trip added to xx mile" illustrated by block 474. As for a 
program control function, the further count of trip information [ finishing / return and storage on the input 
point D ] is attained. 

When the 2nd index, return and a menu pointer, is equal to 6, EMS carries out the data exchange and a 
dialogue with a navigator system to the judgment block 430 with block 476, and gives prediction of the 
energy usabiilty in the dc-battery system suitable for the root therefore set to the navigator to it. It is carried 
out to a detail next about the further explanation of a dialogue with a navigator system. 
The SELECT DRIVING MODE menu enables a driver to choose the "profitability" of EMS, or "engine- 
performance" mode at the time of operation of a car. Since a driver does not have a dialog with EMS during 
operation, a display is usually made into a blank so that a driver may not be dazzled. EMS supervises the 
various inputs of a car continuously as mentioned above. 

The inefficient energy activity which depends on the car system supervised by EMS is detectable. It is 
thought that actuation of the air-conditioning equipment which cools a car is inefficient-like when receiving 
directions that the aperture is lowered from the input and aperture location sensor from the external 
temperature sensor in which an outside temperature with the expensive microcontroller of EMS is shown as 
an example. In the direct-control format illustrated by the drawing of this example, the HVAC system 
controlled by EMS through an I/O Port will be in a non-operating state until an aperture is closed. 
Furthermore, EMS displays the message of "winding up an aperture" on a driver (to or substitute). 
In the case of the example illustrated by the drawing, a temperature sensor and an external analog sensor like 
an accelerometer are given to a microprocessor through the multiplexing analog / digital input port 74 
illustrated by drawing 2 . The standard control function of typical HVAC and a motor controller is given 
through standard I/O Port 76. 

If "engine-performance" mode is chosen from an operation mode menu, the EMS monitoring function of 
effectiveness information will be stopped and displaying an energy-efficiency message on a driver will be 
forbidden. As mentioned above, selection of the SELECT DRIVING MODE menu is performed by pushing 
the ENTER carbon button, pushing push and the ENTER carbon button for the SCROLL carbon button for 
selection between "profitability" or the sub menu item of the "engine performance", and confirming selection. 
In the case of the example of this invention, default operation mode is "profitability." 
Drawing 5 a and 5b are the flow charts of programming relevant to the SELECT DRIVING MODE menu. 
Therefore, the SELECT DRIVING MODE menu is displayed on a microcontroller by the text display so that 
it may be illustrated by block 510. A microcontroller is determined in how pushed so that a carbon button 
might be illustrated by the judgment block 512. When a carbon button is not pushed within 10 seconds, as the 
microcontroller made the system non-expert mode, made the display the blank and was already explained in 
relation to drawing 4 a, it waits to push a carbon button. Similarly, a microcontroller is block 514, and after 
determining in how on which the ESCAPE key was pushed and ending the SELECT DRIVING MODE 
menu, a microcontroller returns to the initial state. 

If the SCROLL carbon button is illustrated by block 516, makes and is pushed, following menu DISPLAY 
VEHICLE STATUS will be displayed to be illustrated by block 518. 

If it is pushed so that the NUMERIC key may be illustrated by block 520, since the NUMERIC key is 
meaningless on this menu level, an input will be disregarded. Therefore the ENTER key is pushed on a 
default and a sub menu is displayed that the 2nd index of a memory pointer will be set to 0 so that it may be 
illustrated by block 522, and a microcontroller will be illustrated by block 524 in "operation mode by the 
driver if the judgment of selection" is confirmed. The display of the sub menu checked to the menu pointer 
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which has the first index 2^^Eustrated by the table 2. 

It is determined whether a iracrocontroller is the SCROLL carbon button with which it senses again that the 
carbon button was pushed so that it might be illustrated by block 526, and the pushed carbon button is 
illustrated by block 528. When the SCROLL carbon button is pushed, it is increased by the menu pointer so 
that it may be illustrated by block 530, and, therefore, a new sub menu is displayed on a return through the 
input point X. 

When the SCROLL key is not pressed, a microcontroller determines whether the ENTER key was pressed 
with block 530. If the ENTER key is depressed, the selection which depends on the driver of the displayed 
sub menu will be confirmed. When the 2nd index of a menu pointer is equal to 0, a microcontroller is set up 
as "profitability" so that operation mode may be defined with block 536. When the 2nd index of a menu 
pointer is equal to 1, a microcontroller is set to the "engine performance" so that block 538 may illustrate 
operation mode. The ESCAPE key is illustrated by block 540, when made and pushed, the 2nd index of a 
menu pointer is reset by 0 and a program returns to the input point X. 

A DISPLAY VEHICLE STATUS menu enables a driver to investigate the condition of the data input of 
EMS, and an output. For example, if the ENTER carbon button is pushed and DISPLAY VEHICLE STATUS 
is chosen, internal air temperature, exterior air temperature, motor temperature, battery pack temperature, 
controller temperature, an instant battery pack electrical potential difference, instant battery pack current 
drawing in, and the display of the any value calculated by EMS from these parameters will make it possible. 
Also by the display size to which this example was restricted, the value as which, as for DISPLAY VEHICLE 
STATUS selection, one or more are displayed on a sub menu, for example, "exterior air temperature is xx", is 
directed. A push of the SCROLL carbon button of the successive display of the item of various conditions 
performs it. 

Since the CHARGE BATTERY menu enables a driver to direct the charging time of which it is expected by 
EMS, the optimal charge of the dc-battery by EMS suitable for the time amount is attained. For example, if it 
goes to a store for a driver's storage of a fuel and a car is connected with the charge station of a store, as for a 
car, for several minutes will be charged. On the other hand, a driver can park a car at the garage of his home, 
and can also leave it for a long time. In the case of a battery pack, low-speed charge is easier than high-speed 
charge. Then, EMS is made to a different charge method used based on the die length of the time amount 
which can be used for charge. 

If ENTER is pushed and a CHARGE BATTERY function is called from a main menu, the prompt of 
"carrying out xx time amount charge of the dc-battery" will appear. A driver can correct a numeric value, if 
the NUMERIC carbon button is pushed as mentioned above. The ENTER carbon button is pushed in order to 
set up the time amount which can be used for charge of EMS. EMS chooses a suitable method based on the 
value of the time amount set up beforehand, and progresses to charge of a car. When specific time amount 
therefore is not set as the driver through the activity of this function in the case of this example, a method is 
used for EMS based on the optimal charging efficiency suitable for the condition of the now of a dc-battery. 
After setting up a charge procedure through the CHARGE BATTERY menu so that it may be illustrated by 
drawing 3 a, EMS gives the VEHICLE ON CHARGE menu 332, in order to give the information about a dc- 
battery charge condition. After a dc-battery charge cycle is moreover completed, before the CHARGE 
COMPLETED menu 334 goes into the MAIN DISPLAY menu again, it is given in order to tell a driver about 
the condition of charge and a dc-battery. 

As mentioned above, the expert menu facility inputted through the EXPERT menu 322 enables modification 
and control of EMS by the driver. The SET TIME menu is an independent type and enables a driver to update 
an EMS system on present time of day and the present date. The CHANGE DISPLAY menu makes possible 
the sub menu of SELECT LANGUAGE and SELECT UNITS. The SELECT LANGUAGE menu of the E 
mode makes the language of series appear in 1 time per ** on a display. A driver pushes the SCROLL carbon 
button, confirms the selection which depends on the ENTER carbon button, and chooses the language wished 
in order to use it on an EMS display. The information about language selection is memorized by NVRAM, 
and the selected language is used until it is therefore changed into another selection using the CHANGE 
DISPLAY menu. All the language explained by various menu facilities is encoded in all usable language. 
These messages are saved at Microcontroller ROM. Since the SELECT UNITS function of a modification 
display menu operates like a SELECT LANGUAGE function, selection of the English or the metric unit 
suitable for a display is attained, although the mileage per time amount will be displayed if for example, an 



http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



2/21/2005 



Page 9 of 15 



English system is chosen -^■ieter display — the km per time amount --^^mber is displayed. 
CHANGE BATTERY MOOEL and a CHANGE CHARGING ALGORITHM function are given in order to 
enable modification of modification of a dc-battery type, the figure-parameter about dc-battery degradation, 
and the operational parameter changed besides a car. 

The last menu given by the E mode is an MEMORIZE TRIP menu. Therefore, this function is chosen as a 
driver, in order to memorize the energy expenditure of the specific trip performed on the repeat criteria which 
enable prediction which depends on EMS in order to fully carry out that trip by the present dc-battery charge. 
At the time of selection of a memory storage function, a display shows "the trip number x is memorized." If a 
driver pushes the ENTER carbon button here, EMS will ask about the directions when starting a dc-battery 
and a power consumption data storage. This displays storage", "trip number x is performed, and if the 
ENTER carbon button is depressed next in the next line of a display, EMS will start storage of energy 
expenditure. During storage, the sample extract of the power activity by the car is carried out periodically (at 
this example, it is 1 time to 1 second). This power demand is memorized by the table with the amount of time 
amount as which this electric energy was required. Power supervises a battery pack current and an electrical 
potential difference, and calculates the product of instantaneous value and is determined. If an input carbon 
button is pushed and a storage activity progresses, the language "start" will be exchanged for the language 
"stop" which shows that a storage activity stops, on a display, if the ENTER carbon button is pushed on a 
degree. A change of this process is made when the trip number x is already memorized. If the driver has 
chosen the trip number, EMS will assume that he expects that a driver exchanges information [ finishing / 
storage ] and the information on a new trip. 

In this case, a display shows exchange" for "trip number x with directions of initiation or a halt. In the case of 
this example, the trip to nine is memorizable. If a trip is memorized, the final data table of energy expenditure 
will surely enable prediction of the range which does not require the count based on a car model and which 
can be run. since the energy expenditure of a trip is already known, prediction ****s in the each time step of a 
table, and is performed by deducting energy expenditure from usable energy with a battery pack. The graph 
information for a trip [ finishing / storage ] is memorized by NVRAM. Therefore, the number of trips 
[ finishing / storage ] is restricted to memory size. 

All the detail matters of the actuating system of the microcontroller of this invention are illustrated by 
drawing 6 a-b and drawing 7 a-e. The microcontroller of this example begins actuation with system reset 610 
so that it may be illustrated by drawing 6 a. Interruption becomes an actuation halt by 612, while initial 
setting of the input output port 614 is performed. As explained with reference to drawing 2 , I/O Port 76 gives 
the data path for the communication link between a microcontroller, an ignition switch, an instruments panel 
45 (various display elements including a speed indicator, an odometer, a fuel gauge, and charge/storage icon 
are carried), a HVAC controller, and a motor controller. 

After initialization of an I/O Port, actuation of a serial port interruption function (PTS) is attained to the 
communication link which goes via the serial port 64 of drawin g 2 . A microcontroller communicates with a 
dc-battery monitor module through a serial port, and gives "cancellation charge packet" data block as reset to 
an independent-type dc-battery monitor module. Refer to block 61 8. A microcontroller makes an instruments 
panel a blank for a text display through an I/O Port through a serial port 70. Refer to block 620. 
Next, a microcontroller makes the software timer interruption function 622 ready condition, and enables 
connection with the clock circuit 78 of drawin g 2 to a wide use program clock. Actuation of a rate sensor 
interruption function is attained by 624 to the communication link with a rate sensor, the hole which in the 
case of this example a rate sensor is located in the driving shaft of a car, and is illustrated by drawing 2 - the 
aperture disc 80 and the source of lighting - a fiber-optic cable ~ minding - a hole - the infrared-emitting 
diode 82 given to one side of an aperture disc, and a hole - the infrared detector 84 connected through the 
fiber-optic cable which receives a signal is carried from the side which an aperture disc counters. The signal 
showing the rotational speed of a shaft from an infrared detector is given to the interruption port 86 of a 
microcontroller. 

A microcontroller is made into ready condition by making the rate count interruption function 626 into a final 
prior moving function. 

A microcontroller senses the condition of the car ignition switch of the judgment block 628. When a switch is 
not in the "ON" condition which shows the hope to car actuation of a driver (or the ignition switch from the 
last count cycle is turned OFF), a microcontroller carries out an instruments panel and an EMS character 
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display following on a blaflp that it may be illustrated by block 630. l^^^nses that ignition was turned on, 
block 632 will determine [^mether the ignition switch had already carried out "off 1 and ] a microcontroller. 
When the ignition switch has already carried out "off 1 , a microcontroller carries out an instruments panel and 
the EMS starting display 634, carries out a system check 636, and detects the abnormalities of hardware. 
When abnormalities are not detected by block 638, a microcontroller is set to a main menu as the text display 
was already explained with reference to drawing 3 of block 640. When the abnormalities of a system are 
detected, abnormalities are reported by 642 with suitable directions of a character display. 
When the ignition switch has not carried out "off ? yet when a starting sequence is completed or, a 
microcontroller displays EMS information as the instruments panel corresponding to various sensor inputs by 
644. A microcontroller supervises a control carbon button, determines by 646 whether reached [ whether the 
carbon button was pushed and ] and the SCROLL carbon button was pushed, carries out highlighting of the 
actuation according to the actuation by which highlighting is now carried out to the menu 648, and scrolls the 
menu explained while referring to drawing 3, and 4 and 5. If the ENTER key is pressed, a microprocessor 
will carry out actuation by which highlighting was carried out, and as explained as drawing 3 in relation to 4 
and 5, it will specify the menu suitable for the actuation by which highlighting was carried out as actuation 
650. If the NUMERIC key is pressed, a microprocessor will determine whether highlighting of the figure 
variable was carried out with the menu 652. When highlighting of the figure variable is not carried out, a 
function is not given even if it presses the NUMERIC key. If the system check unusually related by 654 is 
performed and the abnormalities of a system are detected by 656, a system will report abnormalities by 658 
and a program and a control function will return to block 628. 

If highlighting of the figure variable is carried out with block 652 and the NUMERIC key is pressed, as the 
figure variable by which highlighting was carried out was explained to be drawing 4 in relation to 5, only a 
count multiplier will be increased by 660. 

If the ESCAPE key is pressed, a microprocessor will set a menu of operation to the menu on the menu of the 
now of the menu hierarchy list of blocks 662 of operation, as explained as drawing 3 in relation to 4 and 5. 
If SCROLL and the ENTER key are pressed simultaneously, a microcontroller will set a menu of operation as 
an EXPERT MODE menu, as it is illustrated by block 664 and explained in relation to drawing 3. 
Other functions of all the microcontrollers are put into operation through an interruption processor with time 
amount or the demand base. The typical interruption routine of a microcontroller is illustrated by drawing 7. 
The renewal interruption routine of a software timer appears periodically so that it may be illustrated by 
drawing 7 a. If this interruption is received, a microcontroller will determine whether actuation of a rate 
sensor needs to be attained with block 710. A rate sensor interruption function turns into impossible of 
operation by other various interruption routines so that it may be explained below. If a rate sensor interruption 
function turns into impossible of operation, since a microcontroller enables actuation of the PTS rate sensor 
interruption function 712 and actuation of the rate count interruption function 714 is enabled, processing of 
the normal of the rate information about renewal of the display of an instruments panel speedometer and an 
odometer will be attained. 

A microcontroller performs analog-to-digital conversion of an analog sensor data input with block 716. The 
result of a sensor input is memorized by memory block 718 in order to update a VEHICLE SYSTEM 
STATUS menu for a display demand, as explained in relation to drawing 3. The updated information is 
outputted to an instrument panel display by the microcontroller with block 720. A microcontroller interrupts 
and returns to a standby condition. 

The car rate for the display of the speedometer and odometer of an instruments panel and count of a travel are 
performed by adopting the interruption routine for drawing 7 b, the rate count illustrated by 7c, and rate 
sensor PTS interruption. In this example, time setting of the suspend signal received from the infrared 
detector of a rate sensor is accumulated and carried out based on the PTS counted value set up beforehand. If 
interruption is received from an infrared detector so that it may be illustrated by drawing 7 b, microcontrollers 
will decrease in number PTS counted value by 722, and will determine whether PTS counted value is 0 now 
in block 724. Since a PTS interruption function turns into impossible of operation by 726 when PTS counted 
value is 0, time amount rate count appears corresponding to rate count interruption. The PTS interruption time 
amount from a rate sensor is recorded and saved to rate count by 728. A return is performed from an interrupt 
handler. 

Rate count will be performed, if rate count interruption is received so that it may be illustrated by drawing 7 
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c. Rate count is performedj^Bhe decision of the time amount which haJ^^ed on the whole to the PTS 
count cycle of rate sensor urorruption since the time interval recorded with block 730. The total odometer and 
a trip odometer are respectively updated with blocks 732 and 734, and PTS counted value is reset with block 
736, in order to initialize a rate sensor interruption function. Before initializing a rate sensor PTS interruption 
function through the above-mentioned renewal interruption routine of a software timer, a rate count 
interruption function turns into impossible of operation, in order to forbid a rate count interruption function 
by 738. The return from an interruption handler is performed. 

The data from a dc-battery monitor module are received on the above-mentioned serial port. It is thought 
through a serial port receive interruption function that input data is explained to drawing 7 d. The data sent 
from the dc-battery monitor module are given in the format beforehand set up for the verification of an 
effective data performed with block 740. As the received data were determined by the block 742, when not 
effective, the total of the number of errors is increased with block 744. When the detected number of errors is 
less than ten, an error is disregarded and a return is performed from an interruption handler so that it may be 
determined by block 746. If the number of errors is set to 10, a microcontroller will report an error to be 
illustrated through an EMS character display in drawing 748, and will tell a driver about the abnormalities of 
a dc-battery monitor module. 

If an effective data is received from a dc-battery monitor module, a new "fuel" condition will be calculated 
with block 750, in order to determine the power which remains in the dc-battery. The parameter of a dc- 
battery model is updated with block 752, in order to use it for the above-mentioned car model count. An error 
monitor flag is reset by 0 with block 754. The decision of whether the message updated to the EMS display is 
required is made with block 756. For example, when it is the car of the charge menu with which the menu of 
a display was explained in relation to drawing 3, modification of a dc-battery condition is displayed on a 
menu. A display message is changed, and in order to return to a standby mode, an interrupt handler is reset 
with block 760, so that a microcontroller may be illustrated by **** followed to the need, and block 758. 
Interruption of a software timer clock updates a system clock by 762, and it is performed in order to send the 
dc-battery managerial system data of arbitration to a dc-battery monitor module through a serial port. As 
mentioned above, since the dc-battery monitor module of this example is an independent unit, data are given 
to a microcontroller by the packet format therefore performed so that it may be illustrated by block 764. An 
example of this type of data transmission accompanies charge of a dc-battery, and control of the charging 
current and the electrical potential difference which depend on a dc-battery monitor module in that case is 
performed in order to charge a dc-battery as mentioned above according to the charge method of which it was 
expected. 

After software timer clock interruption is completed, a microcontroller returns from an interruption handler to 
a standby condition. 

EMS is combined with a car navigator system, and in order to consider as efficient actuation of electric 
rolling stock, it offers the function expanded further. The U.S. patent No of Yamada 

A navigator system which is indicated by 4,926,336 offers a common database including a street name, the 
street partition x, a y-coordinate and a street partition, the destination, and the street partition rate suitable for 
the given map field assumed. A navigator's fundamental object is to show the optimal root operated based on 
a depature point and a target point. This example is adding the location of the charge station for the direction 
of a street grade and a grade, the location of a halt indicator and a traffic light, and electric rolling stock to the 
navigator database. It ** to traffic signal data and the probability of the pass in a signalized intersection which 
is the green lighting for a direction respectively is given. The dynamic information about the traffic 
congestion condition suitable for the given street partition is given through a wireless interface. 
Drawing 8 shows the basic block diagram of the interface between a navigator and EMS. A navigator 810 is 
the equipped with above-mentioned property database 812, and independent-type system which adopt the 
wireless interface 814. The navigator includes the count function 816 for determining the root between the 
target points of which it was expected the inputted depature point. The standard serial port interface 818 
which adopts RS232 or other standard communications protocols connects a navigator to EMS. The 3rd serial 
port 88 illustrated by drawing 2 is adopted by the microcontroller for the communication link with a 
navigation system. 

At the time of actuation, a driver gives the information considered as an intention with the present location to 
a navigator system. A navigator chooses the effective root in time [ some ] using the usual processing model, 
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as explained by the conve^^al technique. Although these roots are efi^^e in energy, it is required in 
order that the repeat betwe^ra navigator and EMS may make energy efficiency of the root the optimal. The 
data information of the root therefore chosen as the navigator is told to EMS on a serial link. The protocol of 
this example is delivery (for example, M x") of directions of a halt and delivery (for example, xx%) of the 
grade of a partition. [ in / respectively / delivery (for example, "s") the next format, i.e., beginning of a 
partition alphabetic character, by transmission of a street partition, delivery (for example, xxmile) of the die 
length of a partition, and the beginning of a partition ] 

Delivery (for example, "U" or "D" for the upper and lower sides) of the direction of a grade, delivery (for 
example, xx/miles per hour) of the usual rate of a partition, and delivery (for example, "E") of termination of 
a message alphabetic character are shown. The activity of the energy of each partition is calculated by EMS 
which adopts an above-mentioned car model and an above-mentioned standard prediction method. For 
example, when a partition is a upward grade and is the mean velocity of 30mph, mode of processing for 
climb" is adopted by "xx mph already explained in relation to the prediction range menu. Beginning and a 
halt of a partition are performed by EMS from the formula which defines the acceleration or the slowdown 
beforehand set up based on the usual rate of a partition. For example, when the mean velocity of a partition is 
slow, the acceleration which is 0. 1 g is adopted, but when the mean velocity of a partition is a high speed, the 
acceleration which is 0.25g is adopted. Stopping by 0.5g fixed slowdown is adopted. 

EMS calculates energy expenditure as watt time amount suitable for the whole trip defined by the navigator 
for every partition. When a trip is performed by the energy which can be used with a battery pack, EMS 
reports the energy expenditure suitable for a trip. A navigator and EMS repeat also about the root otherwise 
considered, in order to make energy consumption the optimal. 

When the energy required of a trip exceeds usable dc-battery energy, EMS points out to a navigator the street 
partition which shows the location a car "uses up in" up energy. A navigator adopts another root drawing 
which points out the target equipped with the charge station of a mileage shorter than the point [ exhausting / 
energy ]. Therefore count of the root to a charge station is verified by the repeat of the root by EMS, and is 
performed by ****ing in count of energy expenditure. Therefore, count of the root from a charge station to an 
original target is given to a navigator. Count of this root requires the input which ****s in the charging time 
adopted at a charge station, and depends on a driver. 

Count of the energy level of the dc-battery after the proposed charge is performed using the above-mentioned 
dc-battery model. 

Actuation of EMS in "engine-performance" mode cancels the repeat of the root chosen by the navigator, in 
order to draw the root by the energy charge which was chosen by the navigator and by which the efficient 
root was given to the dc-battery in time, ****s in count of the capacity suitable for a car, and is adopted. 
Drawing 9 a and 9b are the flow charts explaining the manual actuation between EMS of electric rolling 
stock, and a navigator system. If a driver inputs a present point and a present target point so that it may be 
illustrated by drawing 9 a, a navigator will set up the root considered to be illustrated by block 910. A 
navigator sends a transmitting first call to EMS912 received by EMS in the block 914 of drawing 9 b. With 
the block 918 of drawing 9 a, EMS sends the receiving first call 916 received by the navigator, and answers, a 
navigator - next, delivery and EMS receive the root information 922 for the root information 920 to EMS on 
the criteria for every partition, the car model 924 is operated, and energy consumption is set up. EMS 
determines whether sufficient energy which can run the root proposed by the navigator thoroughly remains. 
When sufficient energy remains, an energy expenditure value is given to a navigator with the block 928 
received by the navigator as a reply with block 930. When sufficient energy does not remain in a battery 
pack, EMS gives the root partition 932 convenient on the last target given as a reply to a navigator to a 
pointer. After the dialogue between EMS and a navigator is completed, EMS returns to the standard EMS 
function 934. The information about the energy expenditure or the pointer of a convenient root partition 
received by the navigator is eventually analyzed by block 936. when sufficient energy can **** and use it for 
the root, the root considered further inquires ~ having — most — energy — therefore, selection of the effective 
root is performed for navigator software by block 938. When sufficient energy cannot use it to the root where 
arbitration was chosen, he calculates the root to the target to have wished based on the operation manual entry 
about the charging time of block 940, by a navigator setting up the root to the charge station nearest to a 
convenient root partition eventually, and adopting a charge location as an early location. The final root is told 
to a driver by the navigator with block 942. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi__ejje 



2/21/2005 



Coded into ttfl 




irogr am : 



rnin speed « 20 
max speed - 8 0 



menu (1*0) 
(1,1) 



"LEVEL AT M 
"STOP AND G0 U 



menu (2,0) « " ECONOMY 11 

(2,1) a "PERFORMANCE" 



(1.2) - "UP HILL AT" 

(1.3) - "DOWN KILL AT" 
(1,41 - "UP AND DOWN AT" 
(1,5) = "MEMORIZE TRIP #» 
(l r 6) = "NAVIGATOR PREDICTION" 



length (1) ■* 7 
(3) = 1 

Set by default or previous driver interaction: 

Speed - 30 
Units o " MPH " 
Table 1 M «™orized trips - 3 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



Simplified FUDSli^pDS) with velocity slightly changed 

cycle time includin^St, (s), TC- 360 

rest time at end of cycle, (s), TREST- 0 

f -by-s velocity, (km/h), for TCTREST s 
.00O0O0E-KI0 .OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 
.OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+OO 
.OUOUOUK+OO .IXXJOOOE+OO .OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+00 
.OOOOOOE+00 .240000E+01 .480000E+01 .720000E+01 .970000E+O] 
.11100OE+O2 .122nOOE+0'2 fUOOOE+02 .1460O0E+Q2 .158OO0E+O2 
.169000E+Q2 .179000E+02 .187000E+O2 .L95000E+O2 .201000E+02 
.208000E+02 .214000E+Q2 .22Q00QE+O2 .227000E+02 .2330OOE+O2 
.240000E+02 .243000E+02 .249000E+02 .£>6U00fci+02 .2&1000E+02 
.275000E+02 .29Q0O0E+Q2 .303000E+02 .3150QOE+02 .2280O0E-»02 
.340OO0E+O2 .3MOOOE+02. .360000E+02 .370000E+02 37R0n0F+O2 
.38800OE+O2 .39o000E+02 .3780O0E+Q2 .35900OE+02 .341000E+02 
.32O000E+O2 .301000E+02 .277000E+Q2 .253000E+02 .227000E+02 
.17100OE+O2 .1I40O0E+O2 .38OO00E+Q1 .2000O0E+OO .OOOOOOE+OO" 
.OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 
.OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+00 
.OOOOOOE+QO .240000E+01 .480000E+01 .72O00OE+O1 .97O000E+O1' 
.1U000E+02 .122000E+02 .134O00E+02 .146000E+02 .158000E+O2 
.109000E+02 .179000E+02 .187000E+02 .193000E+02 .201O00E+O2 

'.20SQ0OE+02 .214OO0E+O2 .220000E+02 .227000E+02 .233000E+02 
.2400QOE+02 .245000E+02 .2490O0E+02 .256000E+O2 .261000E+02 
.27SO0OE+O2 .290OO0E+O2 . .303000E+O2 .315000E+02 .328000E+02 
.340000E+02 .351000E+02 .36O0O0E+O2 .370000E+02 .378000E+02 
.388000E+02 .396000E+02 .378000E+02 .339000E+02 .341000E+Q2 
.320000E+O2 .301000E+02 .277000E+02 .233000E+02 .22700OE+02 
.171000E+O2 .114O00E+O2 .58O0OOE+OI .200O00E+OO .OOOOOOE+OO 
.OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 
.OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 
.OOOOOOE+OO .240000EI01 .480000CI01 .720000E101 .97O000EI0I 
.IllOOOE+02 .12200OE+O2 .134000E+02 .14600QE+02 .13S000E+02 
.I69O00E+O2 .179000E+O2 .187000E+02 .I95000E+02 .201000E+02 
„0800OE+O2 .21400OE+O2 .220000E+02 .227000E+02 .233000E+02 
.240OOOE+O2 .24500OE+O2 .2490DOE+02 .25600OE+O2 .261000E+02 
.275000EI02 .290000E»02 ,303000E*O2 J15000E+02 .328000E+02 
.340000E+02 .3S1000E+O2 .36000QE+Q2 .370OO0E+O2 .3780OQE+02 
.38800OE+O2 .396000E+O2 .378000E+02 .359000E+O2 .3410Q0E+02 
.320000E+02 .301000E+O2 .277000E+O2 .253000E+02 .227OO0E+02 
.1710D0E+O2 .114O00E+O2 .580O00E+O1 .200000E+00 .OOOOOOE+OO 
.OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+00 
.OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 .OOOOOOE+00 
OOOOOOE+OO .240000E+01 .48OO00E+O1 .720000E+01 .WOOOOE+Ol 
Table 2 .lilOOOE+02 .122000E+02 .13400OE+O2 .146000E+02 .153000E+O2 
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.169000E+02 .179OOOE+dfcl87O00E+02 .195000E+02 .201000E-0^ft 

.208000E+02 .214000E+0^220000E+02 .227OO0E+02 .2330OQE+O2 
.24O0OOE+O2 .245000E+02 .2490O0E+O2 .256000E+Q2 .261000E-O2 
.266000E+02 .270000E+O2 .3740OOE-K32 .272000E+02 .223QOOE-Oi 
.2B8000E+02 .2930005+02 .296000E+02 301000E+02 .304000EtO2 
.309000E+02 .312OO0E+Q2 .3620O0E+O2 .407000E+02 .447QOOE+02 
.483000E+02 .513000E+02 .543000E+O2 .571Q00E+02 .597000E+02 
.621000E+02 .644000E+O2 .666000E+02 .6S1OO0E+02 .69500OE+O2 
7MWOOB+02 .721000E+02 .735.00OE+02 .744000E+02 .75 5000E+O2 
.76600QE+O2 .77700QE+02 .787000E+02 .797000E+O2 .806000E+O2 
.8140O0E+O2 .824000E+02 .832000E+02 840000E+O2 .848000E-O2 
.835000E+02 .StfJOOOE+UZ .8690U0b+02 .875QO0E+02 .8610OOE+O2 
.847Q0OE+02 .832000E+O2 .81B0Q0E+02 .803000E+02 .789000E+02 
.774000E+02 .760000E+02 745000E+02 .731000E+02 .718000E+02 
.703000E+02 .689O00E+O2 .676000E+02 .663000E+02 .649000E+02 
.65000OE+O2 .633000E+02 .655000E+02 .657O00E+O2 .66O000E+02 
.C61000E+02 ,$63000E«K32 .6<55000E+02 .6t>8000E+02 .66yiWU_+U2 
!671000E+02 .673000E+02 .674000E+02 .676O00E+02 .678000E+02 

6790OOE+O2 ,«810O0E+O2 .68200OE+Q2 .684000E+O2 .686000E+02 

687000E+O2 .689000E+02 .689000E+02 .690000E+02 .692000E+O2 
.S94000E+02 .695000E+02 .695000E+02 .697000E+02 .698000E+Q2 
.69SOO0E+0Z JOOOOOE+02 .687000E+02 .$73000E+02 .660000E+02 
.645QOOE+02 .632000E+02 .618000E+Q2 .6Q4QQ0E+Q2 .$91Q0QE+Q2 

S76000E+02 .362000E+02 .547000E+02 .5330Q0E+O2 .518000E+02 

502000E+02 .4880OOE+02 .472000E+02 .457000E+02 .44IO00E+O2 

423000E+02 .40S000E+02 .38S000E+02 .37O000E+O2 .3S2000E+02 

3330O0E+02 .312000E+02 .291000E+02 .267000E+02 .243000E+02 

.216000E+02 .182000E+02 .1420Q0E+02 .930000E+01 .450000E+O1 

0O0000E+00 .DO0OQ0E+OO :OOO0OOE+O0 .OOOOOOE+OO .OOOOOOE+OO 

'.OOOOOQE+OQ .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 

^OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO .OOOOOOE+OO 

Although invention has been explained to a detail according to the demand of Patent Law, this contractor is 
expected to accept modification and exchange to the example indicated here. Such modification and exchange 
belong to the range which can be run and the content of invention which are defined by the claim shown 
below. 
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* NOTICES * 




OTPO and NCI PI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3 a] 
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[Drawing 4 a] 
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[Drawing 4 b] 
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[Drawing 5 a] 
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[Drawing 5 b] 
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[Drawing 7 a] 
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[Drawing 7 b] 
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[Drawing 7 c] 
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[Drawing 7 d] 
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[Drawing 9 a] 
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[Drawing 9 b] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[Publication date] June 12, Heisei 13 (2001. 6.12) 

[Announcement number] ****** 8-507671 
[Announcement day] August 13, Heisei 8 (1996. 8.13) 
[Annual volume number] 

[Application number] Japanese Patent Application No. 6-516103 
[The 7th edition of International Patent Classification] 

B60L 3/00 
11/18 

[FI] 

B60L 3/00 S 
11/18 A 



http://www4.ipdl.ncipi.go.jp/cgi^^^ 2/21/2005 



Page 2 of 5 




W to JE 9 



*m 1 2 «F 1 2 * ? ^ 0 



WfWfirft* ja .hi » is 

3. ft S A 

&/5r r IDS- 8423 IUta«KftynsTH5*l* y F537« tfyi- 

**J««F»#»35»f «i3g 03-547O-19O0_ 
K* ffl± (7 76 1)5 0 5* !^-f. ? | 

4 . flfciifc. i "7 m\tT* Oft 3 

if A 0)82 



http://ww4.ipdl.ncipi.go . . 2/21 /2005 



Page 3 of 5 



-jr?JB > ^ y" AsoffiBB Sr ifi« £ SMRWfcR^Jl * t ft Si o 

2 . ***** wsuvr ? w ufc ^ *rs£ *n/t r - * * ft a, -ev > 6 
are* ir firRttBBff * s as * *a , x * * *-«?s > * ■? 

A, 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_weW 2/21/2005 



Page 4 of 5 




* iH» & h fz 6 - tv « 7 > - ? ± Of- * £3:^1 5 ft 7>JB 2 ^SBt7>»* 

urwosi vti *^^p-«*4»tii^ tofirdl-? >*. 9 a-* 

i^i^^AftSi&^JF^ Xl *j at 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje7u-ht1p 2/21/2005 



Page 5 of 5 




12. ffifi>fs^w*^im^^^ nan* 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-ta 2/21/2005 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




MAGE CUT OFF AT TOP, BOTTOM OR SIDES 



